Nucleoplasmin binds to nuclear pore filaments and accumulates in specific regions of the nucleolar cortex.
Nucleoplasmin is a karyophilic protein that is involved in nucleosome formation and decondensation of chromatin, although other precise functions and modes of action of this molecule are still poorly understood. In the present paper we describe a novel nucleocytoplasmic transport assay that has enabled us to study the nuclear distribution of nucleoplasmin following its transport into the nucleus. Single Xenopus laevis oocyte nuclei were isolated and incubated with Xenopus egg extract containing colloidal gold-conjugated nucleoplasmin. After a period of incubation, each individual nucleus was processed for electron microscopy. The nuclear accumulation of nucleoplasmin was dependent upon the karyophilic properties of the protein, since BSA-conjugated gold particles did not enter the nuclear interior under the same experimental conditions. Once inside the nucleus, nucleoplasmin was detected in tracks emanating from the nuclear pores and reaching the nucleolus. Additionally, we found a striking accumulation of nucleoplasmin in specific areas of the nucleolar cortex. These perinucleolar regions were surrounded by areas of electron density similar to that of the fibrillar centers. Our results indicate that nucleoplasmin may play an important role in the transcription of ribosomal precursors. Moreover, this nucleocytoplasmic transport assay will enable the determination of the precise intranuclear localization of other karyophilic proteins.